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(54) IMAGE PROCESSING METHOD AND IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a grain form 
in the case of an under negative and highly sensitive 
negative. 

SOLUTION: An input image signal obtained by 
photoelectrically reading a film original by an image 
reader is resolved into a high frequency component 
and a component except for the high frequency 
component, and the high frequency component is 
emphasized. When the film original is judged to be an 
under negative or highly sensitive negative, the band 
of the lowest frequency component is set to be 
narrower compared to the case when the original is 
judged to be not of the said case. The component 
except for the high frequency component is resolved 
into at least more than two components. The 
frequency components except for the higher 
frequency component and the lowest frequency 
component are suppressed. 
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LI 



La 



( 2 ) 

I 

fii^^^ii\^ur^<i:o\zLrzct.^^m^r^mi^mmyj 

<of$.6^\zj^mr ^ z t^^mt-r ^m^m 1 tcte^tDis 
2 izmm.(Dmi^mm:^m. 

mmy"') yvy^ h^n^yu yv<r>y'^)y v^^x\z 
tz\t2 \z%zm,<Dmm.^n~n\^. 30 
H ^is^-r^ c i:(c<:fc 0 , yyvy^-ti7.%.n^tz.\x 
z.i:L^i^^tt^mikm 1 i^t:.\t2\z^m(Dmm^mii 

(^^'jfxz'rfm^ ^'mwik^^9^mmk^. 40 

Bfl IE il5 H ^ ^ 5^ ^ P r ^ ^ P5 <h , 
l5^J^-r§^^{Cj:0 ;^A]^m;;?^7>y-:^:y 
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2 

fiSc ^ ^ {Till T s ^ ^ t ^ A c t ^ it# 13S[ -r ^ Pi 

6). w.2(D{^mmwL^^Rzs^mmWif^^<oz'D<D^'A 
\z^m^ ^ c t^^Wi ii-t ^mii^-^^ \zum<r>mm^n 

imiitms] mm^m^mt. \ \ Ky ^ )v^^m\^^x 

5j^3i6 ^tz\ti \zt^m<^m^%.wmm. 
[if5itJi9} mi^mi \z%zm.(Dm^^n'mm.x^'ox. 

[ 0 0 0 1 ] 

i^g, <h < folate li. :i <h{c J: 

0 t# b ti /t ;^ ^ - il m ^ tc ^ L T iHt ^ ^ T il ^ 

9!!^m:fjm^^n'mm\zm^^h(K>x:^^. 

[ 0 0 0 2 ] 

(7) -fe > 1t { C J; 0 7t m 6^ ( w ^ ^ o T CD H H T ^ ^ 

(R) . m (G) (B) n<r>m^m^^%. z 

o^mmm^\zn\.xm'^ (Dmm^m^mLx . mm^m 
mo:>mmt^^umun\zoi^^t\.xm±^^z. ty)< 

izm^wi-oxt) ^-mmoymm^m^m^-fux^^ y 

T n ft ^ ^ f# ^ cfc ^ ^ ^ n ;t X X X A ^ n T 
[ 0 0 0 3 ] zo^ouyy.f'i^xnioti^mf^^mt 
mi^mm^^Lxmm<Dmmm^^m^i^^:^i^i^m^ 

^Qbnxi^^ (llf$l^t?T/\ > H T'-y ^ , P. 5 4 9, ^ 
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3 

[ 0 0 0 4 ] ^fz. RGB 3^<Dmmm^^mmin^t 

^m:fjmf)^mm^nxi'>^ (7i^@!Nfi^^4.8i2.903 

[ 0 0 0 5 ] ^'^\z. ti ^-mm^^rmiikm^f)^^m 

mmmz^my ^ )[^^mm^mrctizj:o^rMm:km lo 
mmt^m^mmmm^wih'r^tth\z. ^m^^m 
mm^^m^mmmm^zMvxm^(D^mmm^mL. 
mw^o):kmmmtmmmmt^^f^\^xmrzf<i^mmm 
^^^nb. zcoi^fzLummmnt^mmnh^'^^i^x 
m^(oi3 ^-mmmn^z^m-r^^koizvrcmmmm:^ 

ri7^?^tf ^^nrv^^ (4^^^0363-26783^) o ZCD^jiii^^Z 

^tif}^'D. m^-f)^mm^riti^mm^^n^ ctf)^x^ 

•So 

[ 0 0 0 6 ] ^fz. m'^<D7i-a ^'W-M^Z^l^X . 3 5 20 
^\€W^tLrzm^^Z\t. ^\ZJ:':>Xy ^ )\^A<Oi&'Fi)^E 

^ioTL^i^. m'mf)^m<u^ z. tfj^^^nxi^^o ^ 
ex. ti ^-mmf)^^m.^m<Dm^^^^^mthv. z. 
(Dmthi.rzm^^m^mm^±tt^'Drzm'^\zc(Dm^ 

m^(Dm^izio{ir^^n'f-r^^(Dm^'^^^>^LxH^tim 
m(Dnifi^t(\im'r ^mm^myj^y^mm^ nx ^ 

mW- 1 - 277061-^) • 
[ 0 0 0 7 ] $^tC, :!f-tr-^X^mm'S:no^<DT^(D 30 

S' = S,., +K- (S,,, - S,,) 

{c43C^T, m^i^K^mm<D^m^^{zmcx^it^'^^ 

^nri^^ 3 - 502975^) . c(D:^m\t. mf^ 

<Dy ^ )ij^^^-)t\z^m-t^m=^f)^^\^^w-^^. y^^x^ 

r 4i3cJ:0^x-v i^U^\Z'D\.^xo:)ihmW:iznLXy'u y h 

{.tzmm^m^^i^^. %mK^z.(Dmm6^Wim<Dmfi 40 
t i.xn^-^^:^mx^^. 
[ 0 0 0 8] L^L, zn^^co:^?iT(i. -^tz^^un 

(r>^mt:mn\z y 4 iVh.(ni^^\zmm't^^^-o^^^ 

^WiX^XX^^^tz^. 'i^^hX^X J Xi)^\^'^-^t\fz^ 

^u-^^m'^^%^z.^if^x^ts^t^->tz. ^fz. ±ie^ 

^4#I^^4.SI2. 903 ^^^5 l.Wi4#F^ 0363-26783^ (C 431^ 

m^)t^'rt\{iy-()i^L.^i^(D^'ib'o^m\tm^^z. t 50 
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i}^X^^i)^. y^)\^lx%lL^{z^m'^^%f^\^^<D^'^-:> 
LTSS-pTlifc:. ^tz. ±13^^^ 1 - 2770 

^\^\zw^m•^ntz':^m\z^\,^x\t.. 7< ;UA*i*^(cStJ 

[0 0 0 9 ] $^)tC, iNf^¥ 3 ~ 502975^JZlBfK$nrc 

^%LtL^m\^\z<<. 2^5i5P^^ct < ^^$n;^tttntf 

m $ nr 1.^0 z. ht^^^tz. 
[00 10] z.n^\znhx. iXfc^m^Af^. 

9 - 2 2 4 6 0 ^{C43t^T. ^ ;UA lC|B@t*^^il1:^^ 

mmmn\z^\^^x\t,. n^mm(Dnm,m.\z^m^-SL\tt 

-D^ tu-oxmn^y ^ )iAm^u^mm\^^f^^iz^ 
<^^nx\^^^h(ox^^. iv^^^^jc^g LT, ii^ 

^iz'^fMi^. ^m^^^f^^^^i^m-r^ttt^iz. ^mm 
^^0k^^mwr^<koi,zvx. mmm^Mib. ^'^-o 
^ ^mm-r ^ ^ o iz L fz ^ <Dx ^ o 

[0011] 

^x^^m-r^m^^^zit^jjmfj^^^fz^^. ^izmihi)^^ 

^i.xi^^7 >y-:^ij'pmmm^-i5(Dm^\z\t. 
^mf^^\zm^r^i^^\zi^'t^mm(D!^.x^rz^^<o 
^tiii^?^ L T t mm/)^^'D fz. 
[0 0 1 2] nii$^m^(Dmmizm^xu^n 
rzh(Dx$>o. ^izr yy-^ij^mmm^-iKDm-^ 
(c, '^ik^muL. ^ <bizmm^^mLx^^y^mm^ 
m^z.t(Dx^^mi^^m:^\^^<tumm^mm't^ z. 

[0013] 

[mm^m^-t^rzsb(Dmfk] mt^^m^mik-t^rz^b 
(c. ^^BM\t. mmmmwi^^miz^oy ^ )[^/:.mm^^ 
m^iz^^w^-oxm^nrzAtimmimiznLxmitm 
m^nommmmyjmx$>'^x. mniAtimmm^^. 
mm\^^^^t. mm\^^i^^i^y.9y(^^^\z^mL. m 
mm^^m.j^^^^mr^tth^z. mtiy ^ )i'Ammf)^ 
y >^-^-ii^rz\t^mmy ^ )i/^(D<}^u< th-:^x 
tn^^\^nrztt\t. ^oxu^^t^izit^. mh 



5 

[0 0 14] ^fz. ml$Z^mm^f&^U9\-<D^^<Do-^ 
[0 0 1 5] ^fc. HuIB^l (Dfgj^i^^^5^$. IIR 

[0 0 16] ^fz. mmm I ^^z^m 2 (Di&m^^f^'T^ 

> h<D^^x\zjt-cxmm,r^j^oizLrcctf)m^ l 

[0 0 17] $^tc, ntitEm^mm^nomi^mm^t. 

m^rz\±m^^m€mm<D\,^rriii^iz^omx^c tf}^-^ 
mx^^ct/)^^^L^^. 

[0 0 18] ^ft. wi^mm^m^r^rz6b{z^^BM 

mmn^mm^z^oy ^ )i^Amm^^m&^\zm.^w^ 
-oxn^ntzAtimmmmznt'Xm^^^^m^nomm 
mmmmx^'z>x. mB^xtimmiM^^. mm^^^f^'A 
^mm^^^^tD^^^z^mr^mm^^f^i^m^ 

i^m.mi)^7 >y-^^ii^rz\tw^m^y ^ )VA(D'Pti< t 
h-:fjx$>^ tmmr^^mt. mp\m-t^m^k{z^o 
wimy>c)i^Ammfi^y>y-^-is^rz\tWimmy^ ;ua 
(D(}>u< th~yjx$>^ t^nrzt^\z{t. ^z)Xfjii^ 

2iys±(D^^\z^mr^^iS:m^^^^^m^^t. mm 
^i^n^ir^^^L^m^rzzt^^mtr^mmmm'^ 

CO 0 1 9] ^rz. mt^^nkmm^-i^^m^mit. i i 

Ry ^ )i^^m^^xmB^mi(Di^mm^fi^^^^f^Lrz 

z. tx^^-r^<o^m^L i^. 
CO 0 2 0 ] ^fz. mtEmmmmmm:\t. mt^ 

h7^ h^ti^y'^j > h(D-^-( xizft^cxmm.-r^^m. 

tc^o, y y h y ^-ij 7.m:m^rz{tm^^mtmm(D\,^ 
•rnf}^ izmo^^^zt^-^mtr^^m^mxrzct 

[ 0 0 2 2 ] 
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^jzni^miz-Di^x. ^i^<Dmmiz9R^n^ijtfmmmm 
^m^z. mm^z^BMr^. 

[ 0 0 2 3 ] uns, ^^miz^^mi^fniim^^m^j^n 
^^^^ y—^Mf}^ ^mm^m^^^-DXt^m^^mzmi^^ 
w^^-^ ^^r>\zhrz>^y.^ A<Dy u y ^mx^^. mi 
^zt^-^^o^z. ^%m^z^^mm^mmm^^^vrzi^ 

10 mmm^\zif^vxm^^m^m-^mm^n^^2 m 
^^m^Wi2\z^ ^m^^^-hm-^txtzm^m^^-^^ 

x$>^. 

CO 0 2 4 ] ^^^^1 ti^:^/7>r;UA^'5l.Mi'J A*- 

'^ji^y^)UAm<Dti^-miBi4f)^^ij^-m^mnR, 

G , B ^^M^^\ZM^W9.^rzii><DC CDy 5 

miZ^\.^X C CDTU-r 5{i2 7 6 0 X 1 8 4 owmf}^ 

20 (^UO. ^ (R) . ^ (G) ioJiZS^ (B) <D3^<D^ 

^My ^ )v ^ ii^mm-^ ntzy )v ^ ^ u y v ^ o 
y )iti "y — mmt^mm'Axmi^n^ t>cD<h7koTt.^^. 
^ntzil^-mm^^'tmmm^^'riy^)V'^^'r^A 

/T>^^U7 C C D T W-r 5 OliiE^fT^ C C 

JE^Sch, C C DtiiE^ 8 (Ccfc 0 1iIE$n/t;^ ^-11^ 

p^mx.tzi^m.'^m^^ t^m^^hcDx^^. 
30 #^i«, RGB z'zxDmmmn^n^nii^z^'rti^- 
mm 4 ^^^(D^^mmx^mm\zmp^m-Dxti^-m 

>x-3'Sr 't<Dmmf)^\^^^^N[mxu^m^y 

n^^o izmf^-^tixi^^%(Dx^^. 
[ 0 0 2 5 ] mm^m^i^2it. y'ux^^ yy'-^ s 
f iz^-^i^^xy r-i >y.^^><D^<Dmmmmm(D/'^^ 

(D:t-h-ty hT y:/i^W^ 1 0 (Cct Dis^^n/z/i^ 

-^Sr ^'^mf^tLxm^t^cRT 1 I ^^zj^^- 

h-ty h7 y 1 0 ^mmt ^fz^CD^ 

r > Ka-if-f >:$7-- 1 2 <h, *^0J(O4#j^T' 

"y-mmmmzMLxmi^tf^mmm^^kzsmmm 

[ 0 0 2 6 ] n±^^'3 \tti ^-mmm^^B^ 

m^n 1 6{zsei.^-r^yj>^ i s^wr-^^^cDr^ 

50 [ 0 0 2 7 ] UT. &^IJ^&2/&gK<^f^ffl(ZOlr^Tlft^ 
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[ 0 0 2 8 ] s-r, mwL^mi {z^o . ^^i^y^)iA^ 
^^y^n^o c coy -v- > tij; 0 f# en/i 3 fec) 
^tixni^^m^9 \z^ oM^mm^nxmmmm^m: 

2<D:t-h±y hr yZ/mW^l 0 ct - ^ g T 

f^) 1 2 {CA:^$n^o >^->'x-f X 1 2ICA;'7 
^nfc^UX^^-^- >^-^ Sr (iC R T 1 1 pj^^i: 

bT^^$n. c RT 1 1 ±{c pjii^ijjsjjfca^^n 

X12tcA:^$n, ^ (c C co{i^ S , fi;t-h-fe->h 

y >y 1 0 {cA:^$n^o :t- h -t h r 

[0 0 2 9 ] CCT. /1^;^-3'l5^COl^,^fCOl^Ti5a 
B^-r-So hyyZfmW^ 1 0 {C43l^TtiA;^ 

$n^:/UX + -\' >x-^ Sr tcSon^T:^? ^-®^4 

y x^m^T ^fz. m 2 {z^-r<kv iz. ^ 

- hir-;/ hr yZtmWU 1 0 P^cD^^ >IS^g|5 1 0 a (C 
*3l^T, C R T 1 1 d^^>-f V^-^x-Y X 1 2 ^j^^ L 

TA:^$nfc{f ^S, (cSo'l^Tftjz!!-r^5!131^ 1 3 (c 30 

^^^^xnt:>tl^^mnu9^^m\z^l•^x^mm\^Wi^^'f^\z 

^y-f >gainH:'5tTj$ie) ^ns, $ ^ tC. H H tc i5 
V^TJi. D X n - Hijt^lx 0 ^ 1 0 b , :7 ^ ;u A /^^^^jyj 

tmrn^ntzm'^izit. ^my-o^^mt^tth 
fc> ^2 (Di&mi^^f^^izmi: bn^^y-r > gain l 2?^^* 
5^56bn^o ^rz. ^ ' mmmmui 4iz:hi^xnt)n 

' ^m9!im(Dfzisb<o/^^ /. — i^ hJ^^sb^ti. 40 
1 3^^zf^' ^mmmmi 4{zxij^n^. 
[ 0 0 3 0 ] '^k^^xmw^^^ iiz^i^xit. ti^-mm 

ntLxm^n^. y r -(>7.^\ yr-^ s, \t. a 
/D^^%1 \Z^O'r }V'f- 9 {Z^\^-^n. CCD 

^igiis^nT, ^ ' m^^n^i 4\zxii-^n^. fe. 
r ^z^ ' mm^nfi^m-^n. ^ww^i z\zxti^i\^. 50 
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[ 0 0 3 1 ] d 3 ti, 5ia^SB 1 3 TfT^bn-S^SlJK^^pjai 

"^mm-^^rzisboy'fu yC'mxh^. n 3 tc^n-Tcfc ^ 

fC, 7 A U 2 4 a CD7 7 >X =^ A- >x-^ S 
f (RGB) tC^LT. P~AX 7 ^' ;Ur57 2 0 0 7 

F (RGB) CDjgJ^i&^fiJc^Ri , Gi , Bi 7:)«*fia3^ 

[ 0 0 3 2] ^LT7 7<>X^-v Vt'-iS^ Sr ;^^bfg: 

^i^^^^Rt , Gt . Bt ^mw-\^x^m ' ^m^Wi 

tz\^<D{^mWi^i^^.6^R, . Gi . Bl \t:hy'-mm^(0 
^m^-i^'^r yy-^iSX't^^-l^tWit. y )\^L.(Di^mz 

^^R» . G. . B« (Ctl^'-r 

mm^^f^^R, . G« . Bh \tij^-m^ 

[00 33] CCT, :77-r>x4^^>x-5'Sr (DiS: 

tit. m4^z7R'rj:^iz^^'^ti^mm'r^^rB^'mi^ 

r^ic^^^^t::^ i;^y-r >gainM, gainH^l. Qtbfz 
^5^M (R, . G» . B« ) li. Sfl^ftCOx-^ ^ nj^ 

mti^xm^'r^m(Dtht}<Di-^:^7.hm^&wiif, /2 

53-^1^^ t)(OT$.0. {SJ^iS^^^i-L (Rt . Gt . B 
L ) 0 Jl^iactce-i57<&^oT^^Hi 

5^$:IU^, i^/^i^l^^^^-H (Rb . Gh . B« ) (hlSm 

^^OT^-f =^x h;^?^i^ f s y 2 tC hf-^ ^ftoT^^-^H 

l^T:^-1'=^^X h^^i^^li, sa^*«^ 1 6 ^colH^;)^ 3 0 

0 d p i ■crfTt3n^^-g-<D^< 4^x h/^iS^^v^ -9 
T^^o cdT, g) 4 t::;fei^T{i, ^w^'^\z^uxm 

<D\±-^\%w\t. i,%^\z^%-^ri^%(r>x\^u<. y^ 

\z. \f.mzz>^\:.xvk'^'t^z.t.ff^^^\.\^. 

[ 0 0 3 4 ] '^\.^X'rtm'^t\tz^m ' 'mWi'^W.^'rf 
R.h. G,b. B,H7&^^)^^^53'75f^ttl±S$tl-&, CCDlii^ 

i^l^fi£^R,,. G,«. B,H ^ Y I Qjt^{C^^^Lfc?5SC0 
[ 0 0 3 5 ] 

[ic 1 ] 
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0. 30 
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-0. 28 
-0. 52 
0. 59 
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-0. 32 
0.31 
0. n 



[0 0 3 8 ] 



[ 0 0 3 6J Y I Q^^C^^^Ofe^^T^^^^ I 

. , *3 cfc fife Q . . 7 ; u A 4^ c ^ @ -r -5 o ^ ^ 

Z.nizm^^tl^^(DX'\tU< . 0*JAtf. R,,. G 
CO 0 3 7 ] 'A\^^X^^Y.,^Z^LX^^ >mm^Z 1 

2\zxoy^)v^^jy^9^m^mLx. j^'AY.noy^r^ 

Y,h' =gainM xgain Y« +gainHX 
(Y. ' =gainMXY, . Y> ' =gainHXY, ) 

1 0 <^y-r >is^g^ i o a tc^si^r. ii^tiia 5 

(a) {Z7^-^J:v^Z. gainM<l. 0, ;&iOgainH> 

f Z ^ -T)' < If ^ C7) b -3 ^ t i cit^ TpII^ ^ ^ 5^ { C it ^ 

^^^\z{kn't^rzisb. nm^^<D%m^^WLf^^iffY, <d so 
g^\nH^):t^m±€<'t^ct\zxK>. %.mmm^<Dm 

[ 0 0 4 1] T-r >x4^^ >x-^ Sf (rg 

B) ck 0 I I Ry^)V^ (Inf ini telinpulse Response 
filter) \ZX^XWLhm^mm.^^i$.X^^W,\(0^ 

t'^^mw\.x%2(r>^m\k^^^'^l. 2i^±J^^'^n^. y 
yy.^^y^'-^ \zf^\^x\ iR::'>f;v^23 

ntCcfco. I I Ry ^ Jii^^oy^^mi^-^^ctizx^mm 

hiZ. I \ Ry ^ (D^^mmtXl^^^fzib. y ^ )l 
1 1 R 7 ^ Jl/^ 2 3 ^ 7 ^ >^i?'5a^^ii -p Ac 

\ \ Ry A )\^^ 2 ^\zX':^xnxS2m<r>y 4 )V9 50 
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[ 0 0 3 9 ] ^^\Z^9tY,^h^h^fi\m^1^^^i^9^Y, ^ 
^^^■r^:: iiCct O^^Y.afDfij/^iS^^^ Y« 

^- -^-v^vvy-j -yinn^ 1 0 (z^oi^tis 

>gainM-fecfctXy-r >galDH/f^TcO^ 

(1) {c^-r J: -5 fc-^n-e'n^^ Y. . y, izmc^ti 
xmrnms^^Y, ' . Y, * 7!>q#6n. ^^{zmm^f^ 

^Y. * , Y, ^ T^jt-^Bfe^nXP^^j-Y,, ' /J^^ion^o 
[0 0 4 0] 

Y, •••(!) 

U >yA!l3l7i^fT^n, m 1 OfS^i^m^^^-Rt. > 

Gl , , , :^^ft&tij$n'g)„ III34^02-P<^7U-A^ 
^:«J2 4a. 2 4bfi» 2 -D <D ^ &^(Drz6t>iZSmX h 

[ 0 0 4 2 ] o -/^X :7 ^ JU L P F 2 0 (C i: 0 

iSffi^nfelSJli^mRSc^Ri . Gl. B. ^^^-^^ C<Dm 

1 COfSJlzSiC^^^Rt . , Gl ■ , BL.^?^p:bT, m2 
(D{&m'^$.^^^R,:. Gl:. B^r^^^-T'S, C n <i; 

i^iCfijc^^-MCD 3 '::K7)^5i'C53'^$n^o ZZX. m i (D 
i&mi^W^f^^L 1 <i:^2c7)J^i^|g[fi5c5^L 2 tO^moL 
fi^fz\t^{Z^^\t^nf^l^fi^. ii^. {g/li^fCfi^5tLO 
ia§ 1 X 2iiL(D tz^xx\.^. 

[0 0 4 3 1 ^-h±:yhy^yy'mn^lOOyr>y- 
^]^gl5 1 0 d IZ*3V^T. yUX^^ yy'-i^ Sf i; 0 7 

Ail^^^^J^^ 1 0 c JC^C^T> D Ki^rx^ 1 0 b 

f)^y A )i<i:.j^.mf)^<hm^WL'DrzDx^- hMCct oiijii^ 
^isx^^tn^^titzm^. (Dci>fj,< t'h\.'^mf)^- 
:^<Dn^/)^u:snfzm'tiz{t. >m'^m i o a (i. 
^m}^^f^^{z^ir^^^f^>^ms (b) (ctp-tj; 

[0 0 4 4) ^5 (b) {C^Tck-^lC. :*:^Jgff^Slti. 

^Jni^mf^^HizM-r^y-i >gainH ^ l . 0 xo±t 
< ^mi^W^^^UizMT ^ y -i >gainM45cta^'M 2 
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